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(54) PHOTOCONDUCTIVE IMAGE FORMING MEMBER CONTAINING 
INDOLOCARBAZOLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a layered 
photoreactive image forming member improved 
having susceptibility to visible rays by incorporating a 
charge transfer layer containing an indolocarbazole 
selected from specified plural kinds, or if necessary, a 
mixture of these into a photoconductive image 
forming member. 

SOLUTION: This photoconductive image forming 
member contains a charge transfer layer containing 
an indolocarbazole expressed by formula I, formula II 
or the like, or if necessary, a mixture of these. In 
formulae, R, R' are independently selected from a 
group consisting of hydrogen atom, halogen atom, 
alkyl, alkoxyl and aryl groups, (m), (n) are each 0 to 

4, R1 , R2 are independently selected from a group consisting of alkyl, aryl, vinyl and 
diarylaminoaryl groups, R3, R4 are each independently selected from a group consisting 
of hydrogen atoms, alkyl, alkoxy, aryl groups or halogen, and (p) is 1 to 3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1](la) of a following formula, (lla), (Ilia), (IVa), (Va), Or it is an image formation 
member of photoconductivity containing indolo carbazole expressed with (Via), or a charge 
transport layer which contains those mixtures if needed, R and R' in a following formula of 
said indolo carbazole, It is uniquely chosen out of a group which consists of a hydrogen 

atom, a halogen atom, alkyl, alkoxyl, and aryl, and m and n a number, R 1 , and R 2 of 0 
thru/or 4, An image formation member of photoconductivity to which it is uniquely chosen 

3 4 

out of a group which consists of alkyl, aryl, vinyl, and diaryl amino aryl, and R and R are 
characterized by a hydrogen atom, alkyl, alkoxy ** aryl or halogen, and p being the 
numbers of 1 thru/or 3. 
[Formula 1] 
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[Claim 2]ln the member according to claim 1, said indolo carbazole, 5,11-di-m-tolyl 5,11- 
dihydroindolo [3,2-b] carbazole, 5,11-bis(3,4-dimethylphenyl)-5,11-dihydroindolo [3,2-b] 
carbazole, 5,1 1-di-1-naphthyl 5,1 1-dihydroindolo [3,2-b] carbazole, 5,11-bis(3- 
methoxypheny)-5, 1 1-dihydroindolo [3,2-b] carbazole, Or an image formation member being 
5,11-screw [4'-(3-methyl diphenylamino)-1,1'-biphenyl 4-yl]-5,1 1-dihydroindolo [3,2-b] 
carbazole. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention generally relates to an indolo carbazole compound, 
the photoconductivity image formation member which used it, and the organic electron hole 
transportation molecule which was suitable for the lamination electroluminescent (EL) 
device in the embodiment concerning organic charge transport, especially electron hole 
transportation. This invention relates to the organic electron hole transportation molecule 
which enables a design and manufacture of a stable electron hole transportation ingredient 
thermally and morphologically. Operation stability of the concerned electron hole 
transportation ingredient improves, therefore it is long-life. In detail, although this invention 
relates to an indolo carbazole electron hole transportation compound and its manufacturing 
method, the indolo carbazole compound concerned is applicable to preparation of the 
object for photoconductivity image formation members, and a thermal and morphologically 
stable thin film electron hole transporting bed. A photoconductivity image formation member 
contains an indolo carbazole compound as a charge transport ingredient. Supporting 
boards, such as detailed metalization polymer [ like metal or aluminum-ized MYLAR (trade 
name) ] whose image formation member concerned is, For example, photoelectron 
generating layers, such as hydroxygallium phthalocyanine, titanylphthalocyanine, perylene 
especially BZP, chloroindium phthalocyanine, selenium, especially trigonal system 
selenium, are included. The supporting board of an image formation member, a 
photoelectron generating ingredient, and other ingredients are shown in some United 
States patents, such as U.S. Pat. No. 4,265,990 and No. 5,645,965. 
[0002]The image formation member of this invention is excellent in repetitive stability and 
original layer discharge, and performance does not change substantially for a long period of 
time. The image formation member of the above-mentioned photoreaction nature or 
photoconductivity will be charged in negative, if a photoelectron generating layer is 
arranged between an electron hole transporting bed and a substrate. The electro 
photography type image formation and printing containing an image formation process, 
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especially a digital system are also contained in the range of this invention. 
[0003]ln detail a lamination photoconductivity image formation member, It can be used for 
some publicly known printing processes, for example, an electro photography type image 
formation process, the electro photography type image formation which visualizes negative 
or the just electrified picture especially using the toner composition which has suitable 
electric charge polarity, and a printing process. Especially in an embodiment, since an 
image formation member given in this application has about 900 nanometers of 
susceptibility in the wavelength of the range of about 700 to about 850 nanometers, for 
example from about 550, a semiconductor laser can be used for it as a light source. The 
image formation member of this invention is useful preferably to the color electro 
photography which can do color printing of several colors by a single pass method. 
[0004] 

[Description of the Prior Art]About a lamination photoactive image formation member, U.S. 
Pat. No. 4,265,990 etc. have a statement in some United States patents. The image 
formation member containing a photoelectron generating layer and the electron hole 
transporting bed of arylamine is shown in said United States patent. 
All the disclosure is quoted and used for this application. 

The examples of a photoelectron generating layer ingredient are trigonal system selenium, 
metal phthalocyanines, vanadyl phthalocyanines, and metal-free phthalocyanines. To U.S. 
Pat. No. 3,121 ,006, the compound light conductivity member for electro photography which 
made the organic resin binder of electric insulation distribute the particles of the inorganic 
compound of photoconductivity is indicated. The binder material currently indicated by said 
patent includes the material which cannot convey at all the injected-charges career by 
which it was generated by photoconductivity particles. 

[0005]The lamination image formation member which has a photoelectron generating layer 

of chloroindium phthalocyanine is shown in U.S. Pat. No. 4,555,463. 

All the disclosure concerned is quoted and used for this application. 

The lamination image formation member which has paints photoelectron generating 

ingredients, such as BZP perylene, for example is shown in U.S. Pat. No. 4,587,189. 

All the disclosure concerned is quoted and used for this application. 

Each above-mentioned patent is indicating the arylamine ingredient as an electron hole 

transporting bed. 

[0006]ln U.S. Pat. No. 5,493,016, a supporting board and the photoelectron generating 
layer of hydroxygallium phthalocyanine, They are a charge transport layer and a 
photoelectron generating layer of BZP perylene, Preferably Screw benzimidazo. (2, 1-a-1\ 
2' - b) Anthra. (2,1,9-def:.) The 6,5,1 0-d'eT JIISO quinolin- 6, The photoelectron generating 
layer of the BZP perylene which is a mixture of 11-dione and screw benzimidazo (2,1- 
a:2\r-a) anthra (2,1,9-def 16,5, 10-d'e'f) JIISO quinolin-10,21-dione, The image formation 
member which contains the second charge transport layer as the top layer is shown. 
All the disclosure concerned is quoted and used for this application. 
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About said BZP perylene photoelectron generating layer, it is referring to U.S. Pat. No. 
4,587,189. All the disclosure is quoted and used for this application. The photoconductivity 
image formation member which has a certain kind of perylenes is shown in U.S. Pat. No. 
4,587,189. The photoconductivity image formation member which has type V 
hydroxygallium phthalocyanine is shown in U.S. Pat. No. 5,482,811. 
All the disclosure concerned is quoted and used for this application. 

[0007] 

[Problem(s) to be Solved by the lnvention]However, at the above-mentioned lamination 
photoactive image formation member, susceptibility was one step now in visible light. 
[0008] 

[Means for Solving the Problem]The feature of this invention is providing an improved 
lamination photoactive image formation member which has susceptibility in visible light. As 
for the member concerned, an electrical property and the coating characteristic are 
improved, and they are whether a charge transport molecule has diffusion to a 
photoelectron generating layer, and the minimum. 

[0009]Another feature of this invention is related with offer of an improved lamination 
photoactive image formation member which has the photoelectric sensitivity to about 750 to 
about 950 nanometers near infrared ray, and visible light with a wavelength of about 500 to 
about 800 nanometers, for example. 

[0010]ln an embodiment, this invention relates to preparation of an image formation 
member. The photoconductivity image formation member concerned contains a 
photoelectron generating layer of refer to U.S. Pat. No. 4,587,189, such as hydroxygallium 
phthalocyanine and BZP perylene, and a charge transport layer of indolo carbazole with a 
supporting board in detail if needed, for example. 

[0011]ln an embodiment, this invention (la) of a following formula, (lla), (Ilia), Indolo 
carbazole expressed with (IVa), (Va), or (Via), Or are a charge transport layer which 
contains those mixtures if needed an included photoconductivity image formation member, 
and R and R' in a following formula of said indolo carbazole, It is uniquely chosen out of a 
group which consists of a hydrogen atom, a halogen atom, alkyl, alkoxyl, and aryl, and;m 

and n number;R 1 and R 2 of 0 thru/or 4, It is uniquely chosen out of a group which consists 

of alkyl, aryl, vinyl, and diaryl amino aryl, and;R 3 and R 4 are uniquely chosen from a group 
which consists of a hydrogen atom, alkyl, alkoxy ** aryl, or halogen, and;p is a number of 1 
thru/or 3. 
[0012] 
[Formula 2] 
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The member in which the inside of a formula and said aryl are fused aromatic rings; Said 
condensed ring benzo ****** member; alkyl From the carbon atom 1 to about 25 pieces. 
The member in which about 25 pieces and aryl contain the carbon atom 6 to about 30 
pieces from alkoxy ********** 1 ; Alkyl From the carbon atom 1 to about ten pieces. The 
member in which about 12 pieces and aryl contain the carbon atom 6 to about 18 pieces 
from alkoxy ********** 2; Alkyl From the carbon atom 1 to about six pieces. The member 
which contains about six pieces from alkoxy ********** 1 ; alkyl, Are methyl, ethyl, propyl, 
butyl, pentyl, heptyl, or hexyl, and Alkoxy **, The member which is methoxy and ethoxy ** 
propoxy, butoxy, pentoxy, or heptoxy; halogen, The member which is chlorine, bromine, 
fluoride, or iodine atoms; member;m and n whose aryl is phenyl, Member;R and R f which is 

1 , 2, 3, or 4 of a number A hydrogen atom or alkyl, The member whose member;R and R 

1 2 1 2 

R and whose R are aryls are a hydrogen atom; member;R or R which consists of 
phenyl, naphthyl, and biphenyl and which is uniquely chosen from a group R and R , 

1 2 

Member arylene, Ar , and whose Ar of the inside A of a formula it is the diaryl amino aryl 
expressed with following formula (VII), and are aryls; 
[Formula 3] 

— A-Nf* 1 (VII) 
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A is chosen from the group which consists of phenylene and biphenylene among the 

above-mentioned formula, and Ar 1 and Ar 2 , Phenyl, tolyl, xylyl, chlorophenyl, alkoxyphenyl, 
And the member as which member; indolo carbazole (la) or (lla) which is an aryl group 
uniquely chosen from the group which consists of naphthyls is chosen; said indolo 
carbazole, 5,11-di-m-tolyl 5,11-dihydroindolo [3,2-b] carbazole, 5,11-bis(3,4- 
dimethylphenyl)-5,11-dihydroindolo [3,2-b] carbazole, 5,1 1-di-1-naphthyl 5,11-dihydroindolo 
[3,2-b] carbazole, 5,1 1-bis(3-methoxypheny)-5,1 1-dihydroindolo [3,2-b] carbazole, Or the 
member which is 5, 11 -screw [4'-(3-methyl diphenylamino)-1,1'-biphenyl 4-yl]-5,11- 
dihydroindolo [3,2-b] carbazole; A supporting board, The member in which a photoelectron 
generating layer and a charge transport layer are included, and said charge transport layer 
contains said indolo carbazole; Phthalocyanines without [ said photoelectron generating 
layer ] selenium and metal. The member containing the photoelectron generating ingredient 
of metal phthalocyanines, hydroxygallium phthalocyanines, perylenes, or 
titanylphthalocyanine; said photoelectron generating layer, The member by which it is 
arranged between a substrate and a charge transport layer, and the ingredient of said 
charge transport layer is distributed by the resin binder; From a formula (la), are the method 
of preparation of indolo carbazole expressed with (Via), and under existence of a copper 
catalyst, In the method of preparation of indolo carbazole including condensation with 
dihydroindolo carbazole (lb), (Mb), (Nib), (IVb), (Vb) or (Vlb), and aryl halide, R and R' 
among the following formula of said dihydroindolo carbazole, Hydrogen, halogen, alkyl, 
alkoxyl, diaryl amino aryl, And the method of preparation of the indolo carbazole it is 
uniquely chosen out of the group which consists of aryls, and, as for;m and whose n, 

hydrogen, alkyl, alkoxy ** aryl, or halogen;p is the numbers of 1 thru/or 3 as for number;R 3 

and R 4 of 0 thru/or 4; 
[Formula 4] 
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(ib) (m>) 




(IVb) 

(nib) 




(Vb) 

The method of preparation enforced when said condensation heats in reaction temperature 
of about 120 to about 250 **; A supporting board contains a conductive substrate or 
polymer, A photoelectron generating layer has a thickness of about 0.05 to about 10 
micrometers, and the transporting bed of indolo carbazole has a thickness of about 5 to 
about 30 micrometers, The image formation member which is distributing the photoelectron 
generating layer ingredient about 95% of the weight from about 5 in a resin binder if 
needed; Including a supporting board, a photoelectron generating layer, and a charge 
transport layer, said charge transport layer, It is related with the photoconductivity image 
formation member containing the indolo carbazole expressed with a formula (la), (Ma), 
(Ilia), (IVa), (Va), or (Via). R and R' among the following formula of said indolo carbazole, It 
is uniquely chosen out of the group which consists of a hydrogen atom, a halogen atom, 

alkyl, alkoxyl, and aryl, and;m and n number;R 1 and R 2 , It is uniquely chosen out of the 
group which consists of alkyl, aryl, and diaryl amino aryl, and hydrogen atom, alkyl, alkoxy 

** aryl, or halogen;p of;R 3 and R 4 is a number. 

[0013] 

[Formula 5] 
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An embodiment of the invention on a supporting board, a photoelectron generating layer, 
and the image formation member arranged in order of the indolo carbazole of the formula 
illustrated in this application, In an image formation method including transferring the 
electrostatic picture which formed the electrostatic latent image and developed; latent 
image, and of which; development was done to a suitable substrate, an image formation 
member includes the image formation method exposed by light with a wavelength of about 
400 to about 800 nanometers. 

[0014]ln an embodiment, the image formation member of this invention can be prepared by 
some publicly known methods. The order of coating of a process parameter or a layer 
changes with members for which it asks, for example. The photoelectron generating layer 
and charge transport layer of an image formation member, As a solution or a dispersed 
matter, a spray coater, an immersion coater, an extrusion coater, It coats on a 
predetermined substrate using a roller coater, a wire bar coater, a slot coater, a doctor 
blade coater, a photogravure coater, etc., and dries under settlement or airstream from 10 
minutes at;40 to about 200 ** for several hours. After desiccation, coating carries out the 
last coating of about 0.01 to about 30-micrometer thickness, and is finished. The 
manufacture conditions of a predetermined photoconductive layer are adjusted so that the 
last completion member may become the optimal in respect of performance and cost. 
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[0015]An example of a board layer used for an image formation member of this invention is 
opaquely or substantially transparent, and is a suitable material which has required 
mechanical properties. Therefore, a substrate is provided with the following. 
An insulation material layer containing inorganic matter, such as MYLAR (trade name) of 
commercial polymer, and the titanium content MYLAR (trade name), or a charge of an 
organic high polymer material. 

A layer of an electrical conducting material containing a layer which consists of organicity or 
an inorganic material which has arranged semiconductor surface layers, such as tin-oxide 
indium or aluminum, on it or aluminum, chromium, nickel, brass, etc. 
A substrate is flexibility, seamlessness, or rigidity and shape is various, for example, such 
as a plate, a cylindrical drum, scrolling, and an endless flexible belt. In 1 embodiment, a 
substrate is a gestalt of a seamless flexible belt. It is desirable to coat at the rear face of a 
substrate under a certain situation. It is a curl prevention layer in the case of flexible 
charges of an organic high polymer material, such as a polycarbonate material in which a 
substrate is especially marketed, for example as MAKROLON (trade name), etc. 
[0016]Although thickness of a board layer is influenced by many factors, such as 
economical efficiency, substantial thickness of this layer is the minimum thickness which 
exceeds 3,000 micrometers, for example or does not have an adverse effect on a system. 
In an embodiment, this layer thickness is about 75 to about 300 micrometers. 
[0017]Generally, photoelectron generating layer thickness is influenced by some factors, 
such as quantity etc. of photoelectron generating material included in other layer thickness 
and this layer. Therefore, for example from about 0.05, about 15 micrometers of this layer 
thickness is about 0.25 to about 1 micrometer in more detail, for example, when each 
photoelectron generating constituent or paints are capacity [ about 75 ] % Included from 
about 30. Maximum thickness of this layer in an embodiment is mainly decided by factors, 
such as photoelectric sensitivity, electric nature, and mechanical properties. If needed, in 
more detail, about 10 % of the weight exists from about 1 , and binder resin of a 
photoelectron generating layer is chosen from suitable various quantity, for example, about 
1 to about 20, and some publicly known polymer. For example, poly (vinylbutyral), poly 
(vinylcarbazole), They are polyester, polycarbonate, poly (VCM/PVC), polyacrylates and 
methacrylate, the copolymers of VCM/PVC and vinyl acetate, phenoxy resin, polyurethane, 
poly (vinyl alcohol), polyacrylonitrile, polystyrene, etc. As for a solvent for coating, in an 
embodiment of the invention, it is desirable to choose what does not block other layers of a 
device covered previously, or does not have an adverse effect. Examples of a solvent 
chosen as a coating solvent of a photoelectron generating layer are ketone, alcohols, 
aromatic hydrocarbon, halogenated aliphatic hydrocarbon, ether, amines, amide, ester 
species, etc. Specifically Cyclohexanone, acetone, methyl ethyl ketone, methanol, Ethanol, 
butanol, amyl alcohol, toluene, xylene, They are chlorobenzene, a carbon tetrachloride, 
chloroform, a methylene chloride, trichloroethylene, a tetrahydrofuran, dioxane, 
diethylether, dimethylformamide, dimethylacetamide, butyl acetate, ethyl acetate, acetic 
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acid methoxy ethyl, etc. 

[0018]Coating of a photoelectron generating layer in an embodiment of the invention, It 
shall carry out by a spray, immersion, or the wire bar method, and about 30 micrometers of 
the last dry thickness of a photoelectron generating layer shall be about 0.1 to about 15 
micrometers preferably from about 0.01 , for example after about 5 to about 90-minute 
desiccation at about 40 to about 150 **. 

[0019]Examples of polymer binder material used for photoelectron generating paints are a 
thing of a statement in this application, and polymer currently indicated by U.S. Pat. No. 
3,121,006. 

[0020]Usually, as adhesives in contact with a supporting board, various kinds of publicly 
known substances, such as polyester, polyamide, poly (vinylbutyral), poly (vinyl alcohol), 
polyurethane, and polyacrylonitrile, can be chosen if needed. This layer thickness is about 
0.001 to about 1 micrometer, for example. This layer if needed by including effective 
optimum dose, for example, about 1 to about 10% of the weight of conductivity, and non- 
conducting particles, for example, a zinc oxide, a titanium dioxide, silicon nitride, carbon 
black, etc., For example, in an embodiment of the invention, electric and an optical property 
[ that it is still more desirable ] are provided. 

[0021 ]An example of transparent polymer binder material of a high insulation used for a 
transporting bed is indicated to U.S. Pat. No. 3,121,006. Specifically, they are 
polycarbonate, acrylate polymer, vinyl polymer, cellulose polymer, polyester, polysiloxanes, 
polyamide, polyurethane, epoxy and those blocks, randomness, or an alternating 
copolymer. A desirable binder of inertness electrically has the molecular weight 50,000 
[ about ] to especially about 100,000 especially preferred thing, although a molecular weight 
contains about 20,000 to about 100,000 polycarbonate resin. Generally, although a 
transporting bed includes about 10 to about 75% of the weight of a charge transporting 
material, it is about 35 to about 50 % of the weight preferably. 

[0022]ln detail a photoconductivity image formation member of this invention, From a 
formula (la), it is expressed with either of the (Vla(s)) and R and R' in a formula, It is 
uniquely chosen out of a group which consists of hydrogen atom, halogen atom, alkyl, and 

alkoxy ** and aryl, and;m and n number;R 1 and R 2 of 0 thru/or 4, It is uniquely chosen out 

3 4 

of a group which consists of each basis of alkyl, aryl, and diaryl amino aryl, and;R and R 
contain indolo carbazole whose hydrogen atom, alkyl, alkoxy ** aryl, or halogen atom;p is a 
number of 1 thru/or 3. An indolo carbazole compound has some advantages as it is shown 
in this application. For example, outstanding electron hole transport capacity and 
outstanding thermal stability are demonstrated, and vacuum deposition is possible as an 
electron hole transportation ingredient of a thin film. If indolo carbazole is used as an 
electron hole transportation ingredient, performance and a life of an image formation 
member will be improved substantially. 

[0023]An example of an aryl group chosen as R 1 and R 2 is as having been shown in this 
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application, and phenyl, biphenyl, naphthyl, thienyls, etc. are those substituted derivatives, 
for example. Substituents are alkyl, alkoxy ** aryl, a halogen atom, etc. An amino aryl group 

1 2 

which is following formula (VII) and is expressed can also be chosen as R and R . 
[0024] 



[Formula 6] 



(vn) 



Here, A is about 30 aryl group from about six carbon atom as which arylene;Ar 1 and Ar 2 
are uniquely chosen from the group which consists of halophenyl, such as phenyl, tolyl, 
xylyl, and chlorophenyl, alkoxyphenyl, naphthyl, etc., for example. About 25 the example of 
an allylene group from about seven carbon atom For example, 1 ,4-phenylene, With 1 ,3- 
phenylene, 4, and 4-biphenylene, 3, - biphenylene, 1, 4-naphthylene, 2,6-naphthylene 
group, 1, 5-naphthylene, and 4 '4, 4 , -TERUFENIREN, and those substituted derivatives. A 
substituent is the aryl etc. which were replaced by about 12 alkyl and ARUKOKISHI from 
about 5 the alkyl, phenyl and halogen atom, or one carbon atom from one carbon atom, for 
example. Arylene is expressed with a following formula. 
[0025] 
[Formula 7] 







3, 4' - fcf 7 x n U > 





1f 4 -t7fl/> 2 r 6-i"37^U^ 





4, 4 ' -t-;u^x-u> 



1 2 

R and R (Via) from an electron hole transportation compound (la) of indolo carbazole 
which is an aryl group, . Were chosen out of dihydroindolo carbazole expressed with (Vlb) 
from a formula (lb). A corresponding dihydroindolo carbazole catalyst precursor and aryl 
halide, A copper catalyst especially U.S. Serial Number 791,694 under pendency, No. 
791,696, Under existence of No. 790,669 and U.S. Pat. No. 5,538,829, No. 5,648,542, No. 
5,654,482, and a ligand copper catalyst of the No. [ 5,648,539 ] statement, Ullman 
(Ullmann) condensation is carried out and it prepares. All disclosure of said patent of each 
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is quoted and used for this application. An example of the dihydroindolo carbazole easily 
obtained by a publicly known literature method, For example, 5,1 1 -dihydroindolo [3,2-b] 
carbazole, They are 5,7-dihydroindolo [2,3-b] carbazole, 5,12-dihydroindolo [3,2-c] 
carbazole, 5,10-dihydroindolo [3,2-a] carbazole, 1 1,12-dihydroindolo [2,3-a] carbazole, etc. 
[0026]An example of aryl halide used for the Ullman condensation, An iodobenzene, 3- 
iodotoluene, 4-iodotoluene, 4-iodo-1 ,2-xylene, 1-iodonaphthalene, 2-iodonaphthalene, 4- 
iodobiphenyl, They are 4-iodo-4 , -(3-methyl diphenylamino)-1,1'-biphenyi, 4-iodo-4'- 
(diphenylamino)-1,1'-biphenyl, N,N-diphenyl-4-iodoaniline, N-phenyl-N-3-tolyl 4-iodoaniline, 
etc. About 300 ** of Ullman condensation is generally preferably performed with reaction 
temperature of about 150 to 250 ** from 90 in inert solvents, such as high boiling point 
petroleum ether in which a dodecane, a tridecane, xylene, sulfolane, and the boiling point 
exceed about 150 **, for example. Each suitable copper catalyst for the Ullman 
condensation can use copper powder, copper(l) oxide, a copper(l) chloride, copper(ll) 
sulfate, copper acetate (II), etc. for a process of this invention. An effective mole ratio of a 
copper catalyst to a dihydroindolo carbazole compound is about 0.01 to about 0.5. A 
condensation reaction is dramatically promoted by a base, for example, hydroxide of an 
alkaline metal, or carbonate, and concrete target by a potassium hydrate, potassium 
carbonate, sodium hydroxide, etc. A reaction mixture is cooled to near a room temperature 
after condensation, and output isolates, for example by publicly known separation 
technology, such as filtration and chromatography. Output is generally checked with 
publicly known analytical skills, such as IR and NMR. 

[0027]An electron hole transportation molecule of indole carbazole is used with many 
gestalten according to various examples, for example, doria given in U.S. Pat. No. 
4,265,990 in that it is a thin film formed from one or more indolo carbazole compounds **** 
-- it is used as a thin film formed from a mixture with other publicly known hole transporting 
materials which used reel amines as a base. A film is formed of much manufacture art, 
such as vacuum deposition, spin coating, and molecular beam epitaxy method, for 
example, another example - an indolo carbazole electron hole transportation compound - 
as the activity electron hole transportation ingredient in transportation media — a polymer 
matrix or sol - it is made to distribute in a gel matrix All of conventional polymer, such as 
polycarbonate, polyester or poly hydrocarbon, and inorganic polymer, are used for a matrix 
binder used for these examples. 

[0028]Although the example of an indolo carbazole compound which is used for a 
photoconductivity image formation member of this invention and which is expressed with 
(Via) from a formula (la) is as follows, (1), (2), (3), (4), (7), (8), (11), (13), (19), (24), (25), 
(30), (36), (41), (43), (46), (48), (49), and (51) are especially preferred. 
[0029](1) 5,11-di-m-tolyl 5,1 1 -dihydroindolo [3,2-b] carbazole, (2) 5,1 1-bis(3,4- 
dimethylphenyl)-5,1 1 -dihydroindolo [3,2-b] carbazole, (3) 5,1 1-di-1-naphthyl 5,11- 
dihydroindolo [3,2-b] carbazole, (4) 5,11-screw [4'-(3-methyl diphenylamino)-1,1'-biphenyl 
4-yl]-5, 11 -dihydroindolo [3,2-b] carbazole, (5) 5,1 1-diphenyl-5,1 1 -dihydroindolo [3,2-b] 
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carbazole, (6) 5,1 1-bis(1,r-biphenyl 4-yl)-5,1 1-dihydroindolo [3,2-b] carbazole, (7) 5,11-bis 
(3-methoxypheny)-5,1 1-dihydroindolo [3,2-b] carbazole, (8) 5,11-bis(4-chlorophenyl)-5,11- 
dihydroindolo [3,2-b] carbazole, (9)5,1 1-screw [4'-(4-methyl diphenylamino)-1,1'-biphenyl 4- 
yl]-5,1 1-dihydroindolo [3,2-b] carbazole, (10) 5,1 1-screw [4'-(diphenylamino)-1,1'-biphenyl 
4-yl]-5,1 1-dihydroindolo [3,2-b] carbazole, (11) 5,11-screw [4'-(di-p-tolylamino)-1,1'-biphenyl 
4-yl]-5,1 1-dihydroindolo [3,2-b] carbazole, (12) 5,11-screw [4'-(3,4-dimethyl diphenylamino)- 
1,1-biphenyl 4-yl]-5,1 1-dihydroindolo [3,2-b] carbazole, (13) 5,11-screw [4'-(3-methoxy 
diphenylamino)-1,1'-biphenyl4-yl]-5,1 1-dihydroindolo [3,2-b] carbazole, (14) 5,11-screw [4- 
(3-chloro diphenylamino)-1,1'-biphenyl 4-yl]-5,1 1-dihydroindolo [3,2-b] carbazole, (15) 5,11- 
screw [4'-(4-chloro diphenylamino)-1,1'-biphenyl 4-yl]-5,1 1-dihydroindolo [3,2-b] carbazole, 
(16) 5,11-screw [4'-(diphenylamino)-1,1'-biphenyl 4-yl]-2,8-dimethyl- 5,1 1-dihydroindolo 
[3,2-b] carbazole, (17) 5,11-screw [4'-(4-methyl diphenylamino)-1,1'-biphenyl 4-yl]-2,8- 
dimethyl- 5,1 1-dihydroindolo [3,2-b] carbazole, (18) 5,11-screw [4-(diphenylamino) phenyl]- 
5,1 1-dihydroindolo [3,2-b] carbazole, (19) 5,11-screw [4-(3-methyl diphenylamino) phenyl]- 
5,1 1-dihydroindolo [3,2-b] carbazole, (20) 5,11-screw [4-(4-methyl diphenylamino) phenyl]- 
5,1 1-dihydroindolo [3,2-b] carbazole, (21) 5,11-screw [4-(diphenylamino) phenyl]-2,8- 
dimethyl- 5,1 1-dihydroindolo [3,2-b] carbazole, (22) 5,11-screw [4-(4-methyl diphenylamino) 
phenyl]-2,8-dimethyl- 5,1 1-dihydroindolo [3,2-b] carbazole, (23) 5,11-screw [4-(1-naphthyl 
phenylamino) phenyl]-5,1 1-dihydroindolo [3,2-b] carbazole, (24) 5,7-di-m-tolyl 5,7- 
dihydroindolo [2,3-b] carbazole, (25) 5,7-bis(3,4-dimethylphenyl)-5,7-dihydroindolo [2,3-b] 
carbazole, (26) 5,7-di-1-naphthyl 5,7-dihydroindolo [2,3-b] carbazole, (27) 5,7-diphenyl-5,7- 
dihydroindolo [2,3-b] carbazole, (28) 5,7-bis-(1,1-biphenyl 4-yl)-5,7-dihydroindolo [2,3-b] 
carbazole, (29) 5,7-bis(3-methoxypheny)-5,7-dihydroindolo [2,3-b] carbazole, (30) 5,7- 
screw [4'-(3-methyl diphenylamino)-1,1'-biphenyl 4-yl]-5,7-dihydroindolo [2,3-b] carbazole, 

(31) 5,7-screw [4'-(diphenylamino)-1,1'-biphenyl 4-yl]-5,7-dihydroindolo [2,3-b] carbazole, 

(32) 5,7-screw [4*-(di-p-tolylamino)-1,1'-biphenyl 4-yl]-5,7-dihydroindolo [2,3-b] carbazole, 

(33) 5,7-screw [4'-(diphenylamino)-1,1'-biphenyl 4-yl]-2,10-dimethyl- 5,7-dihydroindolo [2,3- 
b] carbazole, (34) 5,7-screw [4-(diphenylamino) phenyl]-5,7-dihydroindolo [2,3-b] carbazole, 

(35) 5,7-screw [4-(3-methyl diphenylamino) phenyl]-5,7-dihydroindo!o [2,3-b] carbazole, 

(36) 5,8-diphenyl-5,8-dihydroindolo [2,3-c] carbazole, (37) 5,8-di-m-tolyl 5,8-dihydroindolo 
[2,3-c] carbazole, (38) 5,8-bis-(1,1-biphenyl 4-yl)-5,8-dihydroindolo [2,3-c] carbazole, (39) 
5,8-di-1-naphthyl 5,8-dihydroindolo [2,3-c] carbazole, (40) 5,8-bis-[4-(3-methyl 
diphenylamino) phenyl]-5,8-dihydroindolo [2,3-c] carbazole, (41) 5,8-screw [4'-(3-methyl 
diphenylamino)-1,1*-biphenyl 4-yl]-5,8-dihydroindolo [2,3-c] carbazole, (42) 5,10-diphenyl- 
5,10-dihydroindolo [3,2-a] carbazole, (43) 5,10-di-m-tolyl 5,10-dihydroindolo [3,2-a] 
carbazole, (44) 5,10-bis-(1,1-biphenyl 4-yl)-5,10-dihydroindolo [3,2-a] carbazole, (45) 5,10- 
di-1-naphthyl 5,10-dihydroindolo [3,2-a] carbazole, (46) 5, 1 0-bis-[4-(3-methyl 
diphenylamino) phenyl]-5,10-dihydroindolo [3,2-a] carbazole, (47) 5,12-diphenyl-5,12- 
dihydroindolo [3,2-c] carbazole, (48) 5,12-di-m-tolyl 5,12-dihydroindolo [3,2-c] carbazole, 
(49) 5,12-bis-(1,1-biphenyl 4-yl)-5,12-dihydroindolo [3,2-c] carbazole, (50) 5,12-di-1- 
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naphthyl 5,12-dihydroindoIo [3,2-c] carbazole, (51) 5,12-bis-[4-(3-methyl diphenylamino) 
phenyl]-5,12-dihydroindolo [3,2-c] carbazole, (52) 5,12-bis-[4 , -(3-methyl diphenylamino)- 
1,1-biphenyl 4-yl]-5,12-dihydroindolo [3,2-c] carbazole, (53) 1 1,1 2-diphenyl-1 1,12- 
dihydroindolo [2,3-a] carbazole, (54) 11,12-di-m-tolyl 11,12-dihydroindolo [2,3-a] carbazole, 
(55) 11,12-di-p-tolyl 11,12-dihydroindolo [2,3-a] carbazole, etc. 
[0030]For example, substituents, such as R and R\ can go into various positions with 
suitable aromatic components, such as the benzene ring. 
[0031] 

[Example]composition [ of example 1 5,11-di-m-tolyl 5,11-dihydroindolo [3,2-b] carbazole 
(1) J: preparation [ of 5,1 1-dihydroindolo [3,2-b] carbazole ]: — in the 1.5-1. flask provided 
with mechanical SURARA and a condenser. Glacial acetic acid (100 ml) and concentrated 
sulfuric acid (20 ml) were added. Heat insulation of this mixture was carried out to 10 ** by 
the ice bath, and it added little by little, stirring a powdered cyclohexane-1,4-dione screw 
phenylhydrazone (22. Og) to this. After the above-mentioned addition was completed, the 
ice bath was removed, and the mixture was warmed at 23 **, and also it stirred for 10 
minutes. Next, it heated at about 65 ** until the exoergic reaction produced this mixture. 
When the reaction mixture was cooled by the ice bath, the light brown solid generated 
within 5 minutes. The reaction mixture was filtered after allowing to stand at the room 
temperature of about 25 ** for about 18 hours. Next, acetic acid and water washed the filter 
cake and it stirred for 30 minutes in boil methanol. Subsequently, it filtered, and dried from 
about 2 in the vacuum for 5 hours, and 7.2 g of pure 5,1 1-dihydroindolo [3,2-b] carbazole 
was obtained as a light yellow crystal. 

[0032]Preparation of 5,1 1-di-m-tolyl 5,11-dihydroindolo [3,2-b] carbazole : Mechanical 
SURARA, After carrying out the 200-ml 3 mouth round bottom flask provided with the reflux 
condenser and the argon mouth under argon atmosphere, 5,11-dihydroindolo [3,2-b] 
carbazole (5.1 g) 0.02 mol, 3-iodotoluene (8.69 g, 0.04 mol), copper sulfate 5 monohydrate 
(0.25 g, LOmmol), potassium carbonate (5.52 g, 0.04 mol), and n-tridecane (5.0 ml) were 
put in. Under argon atmosphere, the reaction mixture was heated at about 250 ** by the 
heating mantle, the reaction was advanced at this temperature, and the reaction was 
completed in about 6 hours. The mixture was cooled at about 100 **, and it added, stirring 
violently 100 ml of toluene, and 15 ml of water. The obtained two-phase mixture was moved 
to the separating funnel, and the layer was separated. The organic phase including a 
desired output was rinsed, and it processed and filtered with 25 g of alumina under argon 
atmosphere. Next, evaporated the filtrate, the residue was made to ****** from 
cyclohexane, and 6.8 g of 5,1 1-di-m-tolyl 5,11-dihydroindolo [3,2-b] carbazole (1) of about 
99.9% of purity was obtained. 

[0033]IR(KBr): 1,604, 1,588, 1,490, 1,475, 1,450, 1,321, 1,201, 1,153 and 760, 745 or 701- 
cm" 1 . 

[0034] 1 H-NMR(CDCI 3 ):delta2.51 (s), 7.18-7.59 (m), 8.05 (s), 8.12 (d, J= 8.5 Hz). 
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[0035]Composition of example 11 5,1 1-di-bis(3,4-dimethylphenyl)-m-5,1 1-dihydroindolo [3,2- 
b] carbazole (2) : Mechanical SURARA, After carrying out the 200-ml 3 mouth round bottom 
flask provided with the reflux condenser and the argon mouth under argon atmosphere, 
5,1 1-dihydroindolo [3,2-b] carbazole (5.1 g) 0.02 mol, 3-iodotoluene (9.28 g, 0.04 mol), 
copper sulfate 5 monohydrate (0.25 g, LOmmol), potassium carbonate (5.52 g, 0.04 mol), 
and n-tridecane (5.0 ml) were put in. Under argon atmosphere, the reaction mixture was 
heated at about 250 ** by the heating mantle, the reaction was advanced at this 
temperature, and the reaction was completed in about 6 hours. The reaction mixture was 
cooled at about 100 **, and it added, stirring violently 100 ml of toluene, and 15 ml of water. 
The obtained two-phase mixture was moved to the separating funnel, and the layer was 
separated. The organic phase was rinsed, and it processed and filtered with 25 g of 
alumina under argon atmosphere. Evaporated the filtrate, the residue was made to ****** 
from cyclohexane, and 7.5 g of 5,11 -di-bis(3,4-dimethylphenyl)-m-5,1 1-dihydroindolo [3,2-b] 
carbazole (2) of about 99.8% of purity was obtained. 

[0036]IR(KBr): 1,614, 1,605, 1,511, 1,458, 1,445, 1,324, 1,241, 1,183 and 851, 747 or 743- 

„ -1 
cm . 

[0037] 1 H-NMR(CDCI 3 ):delta2.42 (s), 2.44 (s), 7.14-7.47 (m), 8.03 (s), 8.12 (d, J= 8.5 Hz). 

[0038]Composition of example 111 5,1 1-di-1-naphthyl 5,1 1-dihydroindolo [3,2-b] carbazole 
(3) : Mechanical SURARA, After carrying out the 200-ml 3 mouth round bottom flask 
provided with the reflux condenser and the argon mouth under argon atmosphere, 5,1 1- 
dihydroindolo [3,2-b] carbazole (5.1 g) 0.02 mol, 1-iodonaphthalene (10.16 g, 0.04 mol), 
copper sulfate 5 monohydrate (0.25 g, LOmmol), potassium carbonate (5.52 g, 0.04 mol), 
and n-tridecane (5.0 ml) were put in. Under argon atmosphere, the reaction mixture was 
heated at about 250 ** by the heating mantle, the reaction was advanced at this 
temperature, and the reaction was completed in about 6 hours. The reaction mixture was 
cooled at about 100 **, 100 ml of toluene and 15 ml of water were added, and it stirred 
violently for 30 minutes. The obtained two-phase mixture was moved to the separating 
funnel, and the layer was separated. The organic phase including a desired output was 
rinsed, and it processed and filtered with 25 g of alumina under argon atmosphere. The 
filtrate was evaporated, the residue was ****** e d from toluene and 2.5 g of 5,1 1-di-1- 
naphthyl 5,1 1-dihydroindolo [3,2-b] carbazole (3) of about 99.9% of purity was obtained. 
[0039]IR(KBr): 1,612, 1,595, 1,576, 1,506, 1,476, 1,468, 1,450, 1,320, 1,293, 1,235, 1,189, 

1,147 and 803, 775 or 746-cm' 1 . 

[0040] 1 H-NMR(CDCI 3 ):delta6.98 (d, J= 8.5 Hz), 7.13-7.48 (m), 7.54-7.62 (m), 7.71-7.80 
(m), 8.0-8.15 (m). 

[0041]Composition of example IV 5, 11 -screw [4'-(3-methyl diphenylamino)-1,1*-biphenyl 4- 
yl]-5,1 1-dihydroindolo [3,2-b] carbazole (4) : Mechanical SURARA, After carrying out the 
100-ml 3 mouth round bottom flask provided with the reflux condenser and the argon mouth 
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under argon atmosphere, 5,1 1-dihydroindolo [3,2-b] carbazole (1.65 g) 6.45mmoi, 4-iodo- 
4'-(3-methyl diphenylamino)-1,1'-biphenyl (7.1 g, 15.5mmol), copper sulfate 5 monohydrate 
(0.12 g, 0.5mmol), potassium carbonate (2.1 g, 15.2mmol), and n-tridecane (5.0 mi) were 
put in. Next, the reaction mixture was heated at about 250 ** by the heating mantle under 
argon atmosphere, the reaction was advanced at this temperature, and the reaction was 
completed in about 6 hours. The reaction mixture was cooled at 25 ** and the resultant was 
deposited. Solid output was filtered, rinsed and filtered. Column chromatography refined the 
rough product on alumina using the toluene warmed to the eluate. 3.45 g of 5,1 1 -screw [4'- 
(3-methyl diphenylamino)-1,1'-biphenyl 4-yi]-5,1 1-dihydroindolo [3,2-b] carbazole (4) of 
about 99.9% of purity was obtained. 

[0042]IR(KBr): 1,598, 1,495, 1,450, 1,320, 1,291, 1,277 and 1,232,742 or695-cnrf 1 . 
[0043] 1 H-NMR(DMSO-d 6 -CDCI 3 ):delta2.30 (s), 6.88-7.51 (m), 7.66 (d, J= 8.6 Hz), 7.76 (d, 

J= 8.6 Hz), 7.93 (d, J= 8.6 Hz) and 7.99 (s), 8.17 (s), 8.19 (d, J= 8.6 Hz). 
[0044]On the supporting board of titanium-ized MYLAR (trade name), an example V 
photoconductivity image formation member coats a photoelectron generating layer and an 
electron hole transporting bed one by one, and prepares them. A supporting board can be 
beforehand covered with the 0.025 micrometer thin Silang blocking layer and a 0.1- 
micrometer thin polyester glue line. A photoelectron generating layer includes some 
photoelectron generating paints, such as the hydroxygallium phthalocyanine type V. The 
dispersed matter of the hydroxygallium phthalocyanine (HOGaPC) of Type V, 9.0 g of 
chlorobenzene is put into the 30-ml glass bottle of entering [ 1/8 inch (0.3175 cm) ] 
stainless steel steel ball 70g, and the 0.125-g type V and 0.125 g of polystyrene b-polyvinyl 
pyridine are ground and prepared in it. A glass bottle is put on a Norton roller mill, and is 
operated at 300 rpm for 20 hours. Next, using a 1-mil film applicator, a titanium-ized 
MYLAR (trade name) board is coated with a dispersed matter, and a photoelectron 
generating layer is formed. The formed photoelectron generating layer HOGaPC will 
become a thickness of about 0.3 micrometer eventually, if it dries at 135 ** for 20 minutes. 
[0045]An electron hole transporting bed solution dissolves indolo carbazole [ like the above- 
mentioned example / 3g and 3.5g ] polycarbonate in 40 g of dichloromethane, and is 
prepared. A solution is coated on a HOGaPC generating layer using a 6-mil film applicator. 
In this way, the obtained charge transport layer was dried at 100 to 135 **. 
[0046]The electric nature related to the electro photography of an image formation member 
can be measured by a publicly known means. For example, the surface of an image 
formation member is electrostatically electrified using the source of corona discharge, and it 
is made for initial value V Q of surface potential to be abbreviation-800 volt by measurement 

by the capacitive coupling probe attached to the electrometer. After putting on darkness for 
0.5 second, the surface potential of the electrified member becomes dark developing 
potential V If it exposes from the xenon lamp with a filter provided with the electric bulb 
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of 150 W of XBO(s) to light, a member will induce optical discharge and, as a result, 
surface potential will fall to background potential V bg . The rate of optical discharge is 

computed by 100x(V d<j -V b )A/ dd . The wavelength and energy of desired exposure can be 

decided by the kind of filter placed in front of a lamp. The photoelectric sensitivity of 
monochromatic light was measured using the narrow band filter. 

[0047]When the electrification image formation member which has a charge transport layer 
of hydroxygallium phthalocyanine and Example I was exposed in 830-nanometer light by 

luminous-intensity 10 ergs/cm , 75% of optical discharge was observed. When the image 
formation member was exposed in the light of 680 and 830-nanometer both, it discharged 
thoroughly. 



[Translation done.] 
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[0 0 0 4] 

KE*<Di$W] SWJttKJiSttiiMWBfiRWWfcMbTtt^ 
*B9#ffF-gl4, 2 6 5, 9 9 O^^rif, V><oA->(D*B 

13, 12 1, 0 0 6<§fctt, 3fce#ttOS8»{b^ft<0 

■§■€^0 40 

[0 0 0 5] Ztz. mmft$f&4, 5 5 5, 4 6 3§t 
7, 18 9^fc:M\ W*tfB Z P^'J UV^rifoa^ 

e^mi^-rnt, iE?uaatJB t l tt >; —)\<t = 

[0 0 0 6] *B4$ffF3l5, 4 9 3, 0 1 6 5fCtt« 3£ so 



i: , HffiiftiMJP BZP^'J UV(D)tf?^4 
«T*&oT, !iffL<li^>X-i'5^/ (2, 1- 
a-l', 2' -b) 7>b7 (2. 1. 9-def: 
6, 5, 10-d" e* f ) ^V*/'Jy-6, 1 
l-i'tyt^VX-l'S^y (2, l-a:2', 
1' -a) 7>f7 (2, 1, 9-def : 6, 5, 1 
0-d' e' f')-7WJV-10, 2 1-^ 

lifcBWf!^. 5 8 7, 18 9M $ft, fOH 

4, 5 8 7, 1 8 9^tc«, **a©^u vywtMt 

ffm5. 4 8 2, 8 1 1 ^-tcti. ^^7"Vt + 
[0 0 0 7] 
[0 0 0 8] 

[0 0 0 9] *f£W<Dm<D&mt. i*tf«7 5 

0frP>i&9 5 0^7*-h;l/©iE*$'MSL Rtf*S5 0 0 

[0010] mM<o&mzis^T, *&mim&&f$.$i 

A*'J 1 >A7^Di'7-X B Z P^'J Ui/S:£?KB«ffF 

14,. 5 8 7, 1 8 9^&m(oytn : ?j££m£. -t^f 

[0 0 1 1] m&<D&mz33^-C, *¥£Wl*. 
(la), (Ila) , (Ilia) , (IVa) „ (V 
a) » Ztzte (Via) tf«Sti*-rvKn*;W^/- 



1 1 - 1 6 7 2 1 5 



R'RlfR 2 ^ 7;V*;l\ 7'J-;K tr^;k Rtf 
5*7 U 5 / 7 'J -;WP 6 a 3 S ft* £34 g (cStf 
n: R 3 RtfRni, **H?, 7;l/*;l\ 7;l/n*->, 



[0 0 12] 
[ft: 2 3 




(la) 



(Da) 





(ma) 



(IV«) 




(Va) 



at, s&f57y-;uiai^5?s^T*$5gptj ; fuieis^- 

^(i^WT'S^gW ; 7;I/4=-;P«KJlUR? 1 *»6«2 
5ffl, 7;l/n*^ttJ«jR« : ? 1^6*52 5 ffl, 7'J-;l/ 
fiKJRK^efr&tfja ofi^r#tygpM ; 7>i/*;Wifl8R 

1**6*91 Offlx 7^3^~>«K»il?2^P.^J l 

2 & 7 y — jl/tiRjRB? 6 ft">P>£tj l 8 ffl*^trgMJ ; 

rfr*Mmmm? 1 ft^#j6*a, 7;b3^*>i±K«jg 

;K 7ntf;k ^s=f-)W ^f-jW Sfcti-N 

VM&TV&zmt ; 7y— ;Wi7x^;l/T*&33$# : 
mWnii, g?*<Dl, 2, 3, Sfcti 4 T'S^SPM : 
RMR' fi*3R« : ?Sfc«7;I/*;K R'St>*R 2 «7 

; R 3 &tf Rn±7]<iRig?T*&£g|3# ; 
R'KtfR 2 ^ 7i^;K :J-7^;K Ryi£7x^;l/^ 

^ (VII) U -^7 = 7 7 'J -;l/T-feo 

t, S f t'A(i7y — A r'Rth'A r 2 «7y— ;bT* 




(Via) 



(VII) 



±12iK*. Ate, 7x-l/>M^7x-U^54S 

; -f>KP*;WV/- ;l/ (la) $fctt (II a) 
40 ^SCfnsgPtJ ; ftE^>HD*;W^/-;Wi, 5, l 
1 -y-m-hU;l/-5, 1 l-5/tKD>fyKn 
[3, 2-b] *JWV/— 5, 1 1-tfX (3, 4 

[3. 2-b] *;W*!/— ;K 5, l 1-^-1-^:7 
^;b-5, l l -S/t: Fu^yFn [3, 2-b] #71/ 
rtV—As* 5, 1 1-W (3-* b*i/yjL-M - 
5, 1 1 -yt Fd^>Fp [3, 2-b] *;WV/— 
;k £fc&5, 1 1-tfX [4' - (3-^W7x 
~;b7^y) -l, r -bf7x~;l/-4 — T;W - 
so 5, 1 l»^tFD^>Fn [3, 2-b] *;WV/— 



(5) 



11-16 7 2 15 



=f- £ -fry $ti*s7- ymvytn? 

nrv^SPW;^ (I a) fr£ (Via) T'l?n§i'y 
T% S^H FD^>HnA;l//V/-;V (lb), (II 
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b) , (Illb) , (IVb) , (Vb) ZTclZ (VIb) 

;U*;k 7iVtti/At* i?7 U —^7 5 7 7 U R 
tf7y-;l/*^a:*»^6!4@»catfn ; mRtfnteO 
ai/:L4©S*; R J RtfR«(4. 7km. 7)\>*)W.7J\> 
n^->, 7'J-;K ^tzlt^u^-y; p (i 1 3 <D 

[ft 4] 




(lb) 



(lib) 





(mb) 



(IVb) 




5fr?>£) 1 0 fimCDJp^WU -fyKo*;l/;V/-;l/ 
O»3aS»H:tt53^6*Sl3 0/im©iPS**U #WF« 

S (I >) > (Ha) % (Ilia) , (IVa) , (V 
a) . mtclt (Via) X*i&Z*\%-<s'YTiii)\»^J-)\, 




(VIb) 

40 yiyjf?, 7;l/*;k 7;U3*5';W Rtf7 U — 6 
fcSPfr&Bjgfcjltftt ; mRtf n«»* ; R'&tf R 2 
U\ 7;l/*;K 7U-;K RtfS?7 y -;l/7 5 J 7 U - 

7;i/^;K 7;Hj^-x 7'J— ;K ^feW/NP^r 

CO 0 1 3] 
[ft 5] 



50 



R3 R2 . 




(Va) 



tswmzf&'&ic^^T. mm mtizmazm 4 0 o^^^j 
[0014] nmvBmicis^z, *wmmmti$%?> 

®. mmmjim, mm^mnm. n-7iii, y-r-v 
f-fy^L; 4 oa^*U2 0 o'er* 1 oShb^&iJSP^ 

mo. 0 l^E>*tJ3 0MmJP<0«^n-T--i'>'^ 
[0 0 15] *l8B^^D@^figgi5*^^Cffl^,^F ) ni)S«» 



(6) &M¥- 1 1 - 1 6 7 2 1 5 

10 

ri R4 b 



(Ha) 




(Via) 



ti* rtJBS^UV— (DMY L A R OScS^) > ^Z^M 
MYLAR (i8p D q£) &£©^l:fcM:W$i«#?#i& 

^$cy*e»MSJl t , &?{fcx xV > A i: fc 7 

tfai, l^lf, -fls-b, RdSttK^A, X*a-;K 
xyK l^X • 7\s*is?)l^)l>h%:liM*-VtbZ> 0 — * 

MAKROLON (MShZ,) t LTffJlg^nTV^^U 
40 7 ^4->7;^©W$l«5mm 

[0016] mwim<omsit, mm&KEz^oi^mz 
tsjns*', iKDmvmmMKmzi*. m*.i£3, 0 

P>£|3 0 0 (ira^S. 

[0017] -j&imc, ftA^^mvmi^z, mvm 

so It, mXlfl&O. 0 5fr<E>mi 5fim. M*cl¥l,< te. 



(7) 



«pBB¥ 1 1 - 1 6 7 2 1 5 
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t>mi 5sa%dsn«»^ mo. z s^zm i /zm 
i i om%#&u v^omwj' 1 ?- 

tJ^^{tmmmm{t7i<mm, x— r;i/W, 75 via, t 
Co o i 8] *mi(D9m<D&&tc*nf&y(M : ?n&m 

fr&ttl 5 0fP«5^6«9O»eiift, 

0. 0 1 frZm3 0 finu !f$L<li|!)0. 1#>6>8J1 

5 /imttSo 

[0019] jwt^^sistefflv^a^uv— y^-o^r 

3. 1 2 1, 0 0 6#tcM^^nTV^5^Uv— T'$> 
[0 0 2 0] 5S«5«f8«4:»«-r*Sfll»l4: UT, * 
;b) % sPU (fr;l/7;l/D-;l/) N ^U^U^X &t>* 40 

# y t- * y dx h u jit* if ©sao^joftn^i&fiKjs 

0. 0 0 1 fr6>*tJ 1 (imt*$5„ C(0mit, !&^CfEC 

t, w^jm, 09*iftt i frzm i oii%ontt 

{bWig, #-*>:7v>y^3:£;&#t?c,bfc:<fctK 09 

[0021] mmmicm^z>-&&m(Dmwxv 

Z/?W&<r>m*. 3KB<mi3. 1 2 1, 0 0 6§(CE so 
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l?tiTl^ 0 7* 

0, OOOA^*tJ1 0 0, 0 0 0O*UA-3p*- YWl 
K**trtf«, 4>T't^a*U5 0, 0 0 0fr6>m0 

0, o o o(Dt><Dt>mfcVf&i'i<\ — nsw^ mmm 
[0022] i¥L< *f8&<Dytimmi9mmBf&mt 

U\ (I a) *6 (Via) ©V^ftfrTaStU 

<drMR' f±> 7j<^jg?, Moyvi?, 74/^;Ia 

n ; mRtfn «:();&*•« 1, 4 <DSF£ : R'RtfR 2 ^ 7;l/ 
^f;K T y — ;U> RZfi/T y — 5/7'J — 
fr5fc48Mp6a6SK:»fn : R 3 St>*RU±, tKXS 
T^n^x 7y-;K ^fct±^Nny> 
; ptt 1 &<^L3©i^T&3^>Fn;*j;W^./— . 
>P*$tr 0 ^Ka^WV/^Wb^fc^ ajsftl'Pfc:^ 

[0 0 2 3] R 1 RZf R 2 tcStf 7- <J -;1/S<O*(*0! 

(VII) T*«?ft.57 5 7 7 U i: fet't 

[0 0 2 4] 
[fb6] 

dCT% AtiT'y-L'V ; A r l , Ar 2 t4, m*.l£. 7 
x x;K b'J;K ^'>y;U, ^na7xx;l/^ifcD^a 
7iz;K 7;l/3+v'7i^K ^7 ^1/5:^^6)^:5 

8f*>6>$feg^^fn5s 0auc7xm6:tp&»3 007 

7*^6.^2 5 fffljtlfl , 4-7x-l/X 1, 3- 
7i-l/X 4, 4' -lf7i-bX 3, 4' -tf7 
x xU>, 1, 4-7"75 L U>. 2, 6-7"7^lx>/, 

1, 5-t7fl/X 4. 4* -f;l/7i-VX 

tti6©«fi6S!«»7f, B^sti> mar, rjrjr^r 

iA^I?i5tD7^;K 7i-;K St>\ Aoy^if 
XttKiRB? » 1 ^6»tt l 2 co7;b^;l/Rt;7;l/n^^ 
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(8) 



1 1 - 1 6 7 2 15 

14 



[0 0 2 5] 



[ft 7] 





1, 1, 3 - 7 x - U > 4. 4* -If7i-U: 





3. 4 • -tf7x=.U> 







1 , 5 -t7fU> 

R 1 RZf R 2 T U — ;bST-fe ^ -OKn* /W V/— 
lETL^JMfb^tl (I a) A^C, (Via) t±, 3£ ( I b) 
6 (vib) KD-fyFn*A/;v/-;Wp 
BSfcfftfc, ttf&'rss'K Kn-T>Fn*;WV>r— ;Hdf 
■Wti:ADy>fl:7'J-;v« t : filter Wt, ftJS* 

<D5KH#fFHilp^ 7 9 1 , 6 9 4t> S7 9 1, 696 

17 9 0, 6 6 9*§, SlftKEHfSfSS. 5 3 8. 
8 2 9f, ^5, 648, 5 4 2f, ^5, 654, 4 
8 2§, Rlfm 5 , 6 4 8. 5 3 9 ^KKWOIEffi?* 
M?&£>???£TT\ £;Vv> (U 1 lmann) 

d^>FdA;Wv;- ;Mg<D*f*0!l«:, Mfcfcf, 5, l 
l-i^tKD'fVFn [3, 2-b] 
5, 7-v^fc Ka-OFn [2, 3-b] #;WV/— 
;K 5, 12-^tFD^yFD [3. 2-c] 
V— ;k 5, 10->"kFn^yFo [3, 2- a] ij 
;K l l, l 2-ytFn^yFa [2, 3 — 
a] *;W < CV r — ;l/^ifT'^§o 

[0 0 2 6] •>/l'V^|g^K:«|fflSn«/NPyv{t7'U 
— ;UD#I0!K±, 3— F^>-tf>, 3-3-FF^xx 
4-3-Fh;l/XX 4—3— K— 1 . 2-^>U>\ 

1 -3— Vj-7.*l<-y, 2-3—V-f72U>. 4-3 
-Ft*7x-;k 4-3-F-4' - (3-^^i 7 ^ 
1-^75 7) -1, 1' -e7ir;K 4—3— F — 
4' - (-77ix;l/75y) - 1 , 1' -kT^xJ^K 
N, N-y7ix;l/-4-3-F7-'JX N-7x- 
;1>-N- 3 - h 4-3- F7-'J V^HT'fe-So 



X;l/*^>\ J*j&#09*tflSn 5 01C% 
frP>£j3 0 0T\ »$L<«i^Jl 5 0*^2 5 01COS 



4, 4' -t^7i-U> 



20 en , stitffi (id , mmm (id 7;wyi 

T' # i. a v'tFa^yFaMA JUft^WKWT § 

jwittttt o . oifrzmo. 5?JB« 0 

a-tr^ffl^* a v Fy57^ —ft E te'RWftn&ffiK <£ 

[0 0 2 7] -T^FnA/WV;- ;KDE?LISliM^?«> 

n§Sl7?$^ft5, fifO*tf> *H«M4, 2 6 5, 
9 9 0 #fcIB««D F'J7'J 5 V^^r^-X^L/c 

£LT&ffl£*i3 0 Site, WAtf, 7.tf>3 
^i: 1/T> ^Uv-vFU^X, $fctt'/WvF 

vFU -y^x/^v^cti, #y*— hsl #y 

[0 0 2 8] *«W®3tG»ttiii«JBj3c»«tfi6ffl*n 
5, S (I a) *pe> (Via) Tl^W-OFoA^ 

(l) , (2) , (3) , (4) , (7) , (8) , 
so (ll), (13), (19), (2 4), (2 5), 



(9) 



ftFIIBT 1 1 - 1 6 7 2 1 5 
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(3 0), (3 6). (4 1). (4 3) , (4 6), 

(4 8) , (4 9). Rtf (5 1) tffiFSLV\, 

[0 0 2 9] (1) 5, 1 l-^-m-hU^-S, 1 

[3, 2-b] *;W^/— ;k 
(2) 5, 1 1-tfX (3, 4-^f;l/7x-;l/) - 
5, 1 [3, 2-b] 

;l\ (3) 5, 1 1-^-1-^7^-5, ll->> 
bFD-r>Ku [3, 2-b] *;WV/— ;K (4) 
5, 1 1 -ex [4' - (3-^f;^7x-;V7^ 

y) -1, r -tr^x-;i/-4 — ow -5, 1 1- 10 

S?l:Kn-T>Ho [3, 2-b] *;WV/-;k (5) 
5, 1 1-^7x^-5, 1 1 — S?fc FP^yFD 
[3, 2-b] (6) 5, 1 1-ex 

(l. r -e7x-;l/-4-^;V) -5, l i-Vk 
Fd^>Fd [3, 2-b] *;W^/-;k (7) 5, 
1 1-ex (3-^h^>7x-;W -5, 1 1-Z?M 
FD^VFn [3, 2-b] (8) 5, 

1 1-ex (4-^PD7x-;W -5, 1 1-^HF 
D^VFD [3, 2-b] #;W^/— ;l\ (9) 5, 1 
1 - ex [4' - (4-/f;^7x-^7^) - 20 
1, r -l:7x^b-4-^;W -5, 1 1-i/tF 
p^VFd [3, 2-b] #;W^/-;k (10) 5, 
1 1 -ex [4' - (^7x^7^7) -1, r - 
l£7xr;l/-4— f;W -5, 1 I-^UFp^^Fp 
[3, 2-b] #;W^/— (11) 5, 1 i-ex 
[ 4 - - (^-p-j.g^^y) _ lf -vf 7x 

-;l/-4— OW -5, 1 l-^FP>f>FP [3, 

2-b] ;i/> (12) s, i i-ex [4* 

- (3, 4-i/7f^S/7x-;l/7^7) -1, I" - 
1^7x^-4 — OW -5, l l -^t: Fp>TVFp 30 
[3, 2-b] *;WV/— ;K (1 3) 5, 1 1-ex 
[4' - (3-/h+^>'7x^7^/) -1, T 
-e7x";V- 4 — (M -5, 1 l-^UFP^VF 
a [3, 2-b] #;WS>/-;K (1 4) 5, 1 l-e 
X [4 ' - (3->PPy7x-;V757) -1, 1 ' 

-e*7x— ;l/-4 — T;W -5, 1 1-^nFp^yF 
D [3, 2-b] #;W^/— ;l/> (1 5) 5, 1 1 — tr 
X [4' - (4-^PP^7xz;V7^y) -1, 1 1 
-t7x^-4 — -5, 1 l-^tFP^>F 
n [3, 2-b] *;WV/—;l/, (16) 5, l l-t£ 40 
X [4' - (i/*7x-;l/7^7) -1, I 1 -lf7xx 
;l/-4 — ()V\ -2, 8-v^^;l/-5, 1 
D^yFP [3, 2-b] *;WV/-;K (1 7) 5, 
1 1 - ex [4* - (4-^f;^7x-;l/7^y) - 

1. r -e^x^;b-4 — r;W -2, 8-so^b 

-5, 1 l-ytFP^VFP [3, 2-b] 

(1 8) 5, 1 1 -ex [4- (^7x^75 
/) 7xx;l/] -5, 1 l-^FP^fyFD [3, 2 
-b] #;WV/— ;k (19) 5, 1 1 - ex [4- 
(3-^f;by7i-;I/7^) 7x-W -5, 1 1 so 
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-*AFP^^Kn [3, 2-b] *;WV/-;U X (2 
0) 5, 1 1 - ex [4- ( 4 - ^ =f-)\>V 7 x ~)\>T ^ 
7) 7iz;b] -5, 1 1-^FP^VFP [3, 2 
-b] *;W^A-;b. (2 1) 5, l l-ex [4- 
(^7x-;!/757) 7x-;W -2, 8 -S>* 
5, 1 1-^FP^fVFP [3, 2-b] *;WV/— 
;K (2 2) 5, 1 1-ex [4- (4-^f;l/> ? 7x 
-;l/T^y) 7xz;l/] -2, 8-^y^;V-5, 1 1 
-^FP-^FD [3, 2-b] ^j;WV/-;K (2 
3) 5, 1 1-ex [4- (l-t7f^7x-;l/7^ 
/) 7x-;V] -5, 1 1 —V\L FP^VFD [3, 2 
-b] ;K (2 4) 5, 7-v ? -m-FU;b 

-5, 7-^HFp^^Fp [2, 3-b] *;W^/- 
;k (2 5) 5, 7-ex (3, 4-^W7x- 

;W -5, 7-^bFP^vFP [2, 3-b] 
V-;K (2 6) 5. 7-^-1-^7^-5. 7- 
^HFP-YVFa [2, 3-b] ;W (2 

7) 5, 7 -^7x^l/-5, 7-^hlFP^yFP 
[2, 3-b] *;WV/-;K (2 8) 5, 7-ex- 
(1, l-lf7x-;l/-4-^;l/) - 5, 7-i/^FP 
^f^FP [2, 3-b] #;WV/— ;K (2 9) 5, 7 
-a (3-^h^>7x^) -5, 7-^HFn^ 
VFP [2, 3-b] #;W^/— ;k (3 0) 5, 7- 
ex [4' - (3-^^;l/v ? 7x^;P7 y ^y) -l, 
r -tf7x-;l/-4- OW -5, 7-> ? t:Ka-r> 
Fu [2, 3-b] ij;WV/-;K (3 1) 5, 7-e 

x [4' - (>?7x-;V7^7) -l, r -e^x- 
;l/-4 — Ob] -5, 7-yt:FD^7FD [2, 3- 

b] *;W^/— ;K (3 2) 5, 7-ex [4* - (i^ 

-p-F'j^jsy) - l, i ' -e"7x^;i/-4— r 

;l/] - 5, 7-^HFP'l'VFP [2, 3-b] 
V — (3 3) 5, 7-ex [4* - (^7i^7 
^y) -l, l' -e7x^;l/-4-^;l/] -2, 10 
-v^y^-5, 7-^HFP^VFP [2, 3-b] 
±l)\s^V— >ls (3 4) 5, 7-ex [4- (^7i- 
;l/T^7) 7x-;I/] -5, 7-^tFn^7Fa 
[2, 3-b] HmMV—jW (3 5) 5, 7-ex 
[4- (3-^f;^7x-;V7^y) 7x-;W - 
5, 7 -^Fp-O Fa [2, 3-b] 
;k (3 6) 5, 8-^7x-;b-5, 8 -v^ Fp^T 
>Fp [2, 3-c] (3 7) 5, 8- 

^-m-F'J^-S, 8-^bFP^yFP [2, 3- 

c] *;W^/-;K (3 8) 5, 8-ex- (1. 1- 
lf7x-;l/-4-^;l/) -5, 8-^tFa^yKP 

[2, 3-c] A;WV/-;K (3 9) 5, 8-^-1 
— ^7^;l/-5, 8-^klFP-l'yFP [2, 3-c] 
#;W^/— ;l\ (4 0) 5, 8-ex- [4- (3-y 
f;V^7x^7^y) 7xx;W -5. 8-^tFo 
-YVFu [2. 3-c] *;WV/-;K (4 1) 5, 8 
-ex [4' - (3-^^*7x^7^) -1, 



(10) 



WHPF 1 1 - 1 6 7 2 1 5 
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I 1 -^7x^-4 — ()V\ -5, Fp^> 
Hn [2, 3-c] %JWW— ;K (4 2) 5, 10- 
^7x-;b-5, 1 0-^tFn>f>Fu [3, 2- 
a] *;WV/-;k (4 3) 5, l o-y-m-h'J;l/ 
-5, [3, 2-a] *;WV/ 

— ;K (4 4) 5, lO-t£X-(l, 1-e^i— ;l/ 
-4— r;W -5, lO-v^ki Fn>f >Fa [3,2- 
a] *;WV/— ;k (4 5) 5, 10-^-1-^7? 
;l/-5, iO-^tFn^>KD [3, 2-a] 

;W (4 6) 5, 10-tfX- [4- (3-^^;V 10 
^7x-;l/757) 7x-;M -5, 10-^tFP^f 
>FD [3, 2-a] #;WV/-;k (4 7) 5, 12 
-^7x-;b-5, 1 2-ytFa^yFn [3, 2- 
c] *;W^/-;K (4 8) 5, 12-y-m-FU^ 
-5, l 2-i?\L Fn-fyKn [3, 2-c] ti)V^V 
— ;l\ (4 9) 5, i2-ex-(l, 1-tT^x— ;l/ 
-4 — f;l/) -5, 12-^Fa^>Fa [3, 2- 
c] *;W^/— ;k (5 0) 5, 12-^-l-t7f 
;l/-5. 12-^hFd^vFd [3, 2-c] 

y-;K (5 1)5, 1 2 -ex- [4- (3-^^;!/ 20 
^7x^7 = 7) -5, 1 

>Fp [3, 2-c] ;u x (5 2) 5, 12 

-ex- [4' - jL^jvy^y) - 

1, r -if7x-;l/-4-^;H - 5. 12-v?tF 
D>TvFa [3, 2-c] *;WV/-;K (5 3) 1 
1, 1 2-^7x-;l/- 1 1 , 1 FP-OFP 
[2, 3-a] *;W^/— ;l\ (54) 11. 1 2-zs 
-m- b U;V- 1 1 , 12-^Fp-OFd [2, 3 
-a] ;k (5 5) 1 1, 1 2-v^-p- h 

U;l/-1 1, 1 2-ytFn^yFD [2, 3-a] * 30 

[0 0 3 0] R^R' & i: OggiSte, ^V-tf 

[0 0 3 1] 
CHASM] HffiffMI 

5, 1 1 -^-m- F U;V- 5, 1 l-^bFD^fvF 
o [3, 2-b] (1) <D-&j£: 

5, 1 l-^UFD^VFo [3, 2-b] 

: y±}~fi)l7s^—^tmm%s%:mz-tc 1.5 40 
Uy FjKD^Xruc. *ftS (lOOml) £fflSEl! 
(2 0ml) *tV7Ltc 0 CO«^ft*Jk»Tl 

a7x-;l/hF7^ (2 2. 0g)*aU¥b**«6 

s#»*2 3x:icmv>s Mfc 1 o^wia^Lfco 

&J1 8B#Mft«Lfc», 5^bfc 0 so 
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mm, *t?*»u «i^^/-WT3o«ffL 

fco ^>T% 3®b, Kffl*fett2^6 5«f|IMa»U 

7. 2g<D#65. 1 1 -^fcl FD^^FP [3, 2- 

b] *;I/^^y-;l/«aWtfil8»i:L/T»fca 
[0 0 3 2] 5, 1 1 -iy-m- h U;b- 5, 1 1 
UFa-fvKa [3, 2-b] ^;W^-WiS:^ 
#-*;l/X^— 5, smmt&S, T)\s^yu*mx.tc2 
0 0ml OHop^iS^^An^T^rfySH^TtcU 
fcSL 5, 1 1-^FD^yFn [3, 2-b] 

(5. lg, 0. 02mol), 3-3-FF 
;l/X> (8. 6 9 g . 0. 0 4 m o 1 ) , WtM 5 zktB 
(0. 2 5 g, 1 . Ommo 1 ) , RSE*U *A (5. 
5 2 g , 0. 04mol), n-hU t** 1/ ( 5 . 0 m 
1 ) *Ahft B T;l/=f >»H«T"P. EJfc«^»*ftif» 
7Vh;l/^2 5 o°Ck:in^b, coSJSTSJS^il 
46, tt6WWDTSJiS**7L/to 1 0 0°C^ 

ft9L, i 0 0m 1 OF;l/XVfc 1 5m 1 07jc«r»U< 

b, 7;V3yfi^T^2 5 g(D7;^n«l, 3 . 

V^6IHSJIS«T. W1S0B9 9. 9%05, 11-^ 
-m-FU;b-5, 1 1-^tFn^yFn [3, 2- 
b] Jl/ (1)6. 8g£rf#fco 

[0 0 3 3] I R (KB r) : 1, 6 0 4, 1, 5 8 

8, 1 , 4 9 0, 1 , 4 7 5, 1 f 4 5 0, 1 , 3 2 

1 , 1, 201, 1, 15 3, 76 0, 74 5, 701 
c nr 1 o 

[0 0 3 4] 1 H-NMR (C D C 1 3) : 52. 51 
(s) , 7. 18 — 7. 59 (m) , 8. 05 (s), 
8. 12 (d, J = 8. 5Hz) 0 

[0035] ^mmn 

5, 1 1-^-eX (3, 4-^^b7x^W -m 
-5, 1 1 -S/fc Fn^yFn [3, 2-b] *;WV/ 

(2) <D&&: ;**^£;bx^-^, BffiflHHk 
7;l/rfVP*fifflK.fc2 0 0ml O^op^iiS^^An^: 
7;l/=fv»H«Tfc:bfc», 5, 1 1-^nFn^yF 
a [3, 2-b] (5. 1 g, 0. 0 2m 

ol), 3-3-FF^xy (9. 28g. 0. 04m 
o 1) , BIBKfl5ztt& (0. 2 5g, 1. Ommo 
1) , K»*U*A (5. 52g, 0. 0 4mo 1) , 
n-FUf^y (5. 0ml) ^Atlfco 7;l/rfVS?H 

b, COta*-eSJiS*Jt», »6«FWTEJiS*^7b 
/Co EJ£ffi-&1**tt 1 0 0 ttc^gi b, 1 OOmlOh 

;Vxyt 1 5m 1 ©**»b<«#L**<&ira*fco f# 

MIL, 5jflbfc 0 SB»«'»n^ 

^Cfi^J9 9. 8%<D5. 11 
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(11) 



WBH¥ 1 1 - 1 6 7 2 1 5 

20 



-Sz-tfX (3, 4-Wf;l/7x-;W -rn-5, 1 
[3, 2-b] 

(2) 7. 5g*»fc 0 

[0036] I R (KB r) : 1 , 614. 1, 60 
5, 1 , 51 K 1 , 4 5 8, 1, 4 4 5. 1, 3 2 

4. 1, 24 K 1, 1 83v 85 1> 7 4 7, 7 4 3 
c rrr 1 o 

[0 0 3 7] 'H-NMR (CDC h) : S 2 . 42 
( s ) > 2. 44 ( s ) . 7. 14-7. 47 (m) . 
8. 03 (s), 8. 12 (d, J =8. 5Hz) 0 10 

[0038] mtkmui 

5, 1 l-^-l-t7^-5, 1 

Fn [3, 2-b] *;WV/-;l, (3) <D&&: *±>~ 
*;I/X7-7> SSRftNHk 7;W>P*«ife2 0 0 
m 1 cDHopAlS7^Xn^7;brf>SHmT^Lfc 
t£. 5, 1 [3, 2-b] A;W^ 

;!/ (5. 1 g. 0. 02mol). l-B—Y-f-y 
$U>(10. 1 6 g. 0. 0 4mo 1 ) . 5^85 5 7k 
tg (0. 25g. 1. OmmoD.R^^A 
(5. 5 2 g . 0. 0 4 m o 1 ) . n — h U "fti > 20 
(5. Oml) ^Atlfco r;bdT>SiSMTT% KJS« 
$**4DjftWh 2 5 0°ClcM&U COfiST- 
SiSSriife. »6l*|IB-eSJiE»*Tbfco RJKBd** 
3$ 1 0 OttC^U 1 0 Om 1 Oh;l/XVi: 1 5m 1 
0**fiP*, 3 0»HI«tb<«»Lfco #6tlfc2ffig 

dty*r«ffi«7Jcifcu 7;i/=r>»H»Ti?2 5 g w;v 

x>*^S*SflU *CJffi*?I9 9. 9%£D5, 1 1-^- 
l-^7^;l/-5, 1 1-S/tKn-fyKn [3, 2- 30 
b] ttJW^V*- >l (3) 2. 5g^fffco 
[0 0 3 9] I R (K B r) : 1 , 6 1 2. 1 , 5 9 
5, 1, 57 6. 1, 506, 1, 47 6. 1, 46 
8, 1 , 4 5 0. 1 , 3 2 0. 1 , 2 9 3. 1 , 2 3 
5. 1 , 1 8 9. 1 , 1 4 7. 8 0 3, 7 7 5, 7 4 6 
c rrr 1 0 

[0 0 4 0] 1 H-NMR. (C D C 1 3) : 56. 98 
(d, J = 8. 5Hz). 7. 13 — 7. 48 (m), 
7. 54 — 7. 62 (m), 7. 71 — 7. 80 
(m) , 8. 0 — 8. 1 5 (m) o 40 

[0041] ^mmw 

5, 1 1-VfX [4' - (3-^f;l/^7i-;V75 
7) -1, T ~lf7xX;V-4 — <M -5, 11- 
^Fn-OFn- [3, 2-b] tul^V—jV (4) 
<D^j£ : **x*;l/*^-9, 3KKXttHHk 7;Vra>p 
*fif*fc 10 0ml <DE.-DnftM7 77>ZL%:7j]/zS 
HSTFlcLfcgk 5, 1 1-^tiFD^yFD [3, 2 
-b] *;W*!/— ;1/ (1 . 6 5g. 6. 4 5mmo 
1) . 4-3-K-4* - (3-^f;l/^7xZ;l/7 = 
/) -1, T -t^i-Zb (7. 1 g. 15. 5mm so 



o 1 ) . BS&»5zKtfi (0. 1 2 g. 0. 5mmo 
IK flfflfc&U** (2. lg, 15. 2mmol), 
n-FUr^jy (5. Oml) ^Atlftc i^C 7;l/=T 
>»H«TT, SJSfflB**iPJ»vvh;l/T»5l2 5 0°C 

TLfco EJS»&»*2 5tK»9U E*S£/iMft*«r 

9%<Q5, 1 1-lfX [4* - (3-^^>*7x-;l/ 
757) -1, r -lf7xx;l/-4 — Ol/] -5. 1 
1-^Fn-fyFn- [3, 2-b] 
(4)3.4 5 g«f#fc 0 

[0 0 4 2] I R (K B r) : 1 . 5 9 8, 1 , 4 9 
5, 1 , 4 5 0, 1 , 3 2 0. 1 , 2 9 1 . 1 , 2 7 
7. 1 , 2 3 2. 7 4 2. 6 9 5 c rrr 1 0 

[0 0 4 3] 'H-NMR (DMS0-d 6 -CDC 
1 3) : S 2. 3 0 (s) . 6. 8 8 — 7. 5 1 

(m) . 7. 66 (d, J=8. 6Hz), 7. 76 

(d, J=8. 6Hz), 7. 93 (d, J = 8. 6H. 
z) , 7. 9 9 (s) , 8. 1 7 (s) , 8. 19 

(d, J =8. 6H z) o 

[0 0 4 4] USSffllV 

3-f^y^LTilt5c £}#Sffi«> 0. 0 2 5/1 
m^i^>7V7P7*y^lt> 0. 1 /xm<Dtfl/^ 

l: Fd+^U ^A7?ny7-^>i'7V4^ l>< 

'J^^^n^^ (HOGaPC) 1 
/8-r>^- (0. 3175 cm) OXf>UXXf-;V 
tf— 71/ 7 0 g\*)<D 3 0m 1 ft^XXfhAC 9. 0gO^ 

to. 12 5 g©#UXfU>-b-*U tfx;l/kfy y 
y*g}^LTHSt5o #^X07ute. Nor t o nD 
— 7^;W:H$, 3 00 rpmT2 0^FIIKt5o ^ 
tc. lmi 1^7>i'^A77 P, J^-??:ffl^T, 
*f»ftMYLAR CBS*) »3-r^>^ 

OGaPCti, 13 51CT2 0»»aitS^ ififilc 
&J0. 3 /im<DJp£tc£:3o 

[0 0 4 5] IE?U»aai*««. ±Ett«lOJ:5ft^ 
VKn*;WV/-;l/3 gh 3. 5 gO#UA-**-f 
^4 0g^DU^?ytcigSbTlSt§o 6m i 

107-<;l/A7^U^*ffl^T, M^HOGaP 
CR4i±fc3-f-f>^tSo <:3LT»6nfttfif 
fft^Jf te, 100*^13 5tT^SLfeo 

[0046] H«jB«aj«(D«?3f jt*cia«-r««*« 



(12) 



ftfflW- 1 1 - 1 6 7 2 15 
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{S«Bg^#ttffiVdd P {c&3 0 x b o i 5 o v v h<om 

ti. 1 0 OX (Vddp -Vb g ) /Vddp T'SliifnS. m 



22 

[0 0 4 7] H Kn:^;tfU^A:7*n->7'->'fc*fi6 

w i o«w»a6»*#-r*flf«B»jBj«aiJ«*» ft* i 

0 e r g s/c m 2 T*8 3 — h/l/OftlCgftf 

5^ 7 5 %<DmtM&mmswto m&&f$.mt*6 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To substantially lengthen 
the life of an element and enhance luminescent 
performance by using a carbazole derivative containing 
9-carbazoryl in the molecule in a hole transport layer. 
SOLUTION: This compound is a carbazole derivative 
represented by formula II (R is a nitrogen-containing allyl 
group) containing 9-carbazoryl represented by formula I 
in the molecular structure. The nitrogen-containing allyl 
group is represented by formula III. In the formula III, X1 - 
X10 are selected from H. CH3, C2H5, OCH3, OC2H5, 
and a phenyl group. A typical compound of formula IV, 
diphenylaminocarbazylbiphenyl(DPCBP) is synthesized 
through 4-iodine-4'- nitrobiphenyl, 4-carbazoil-4'- 
nitrobiphenyl, and 4-carbazoilbiphenylamine. The 
carbazole derivative in which electrons can freely move 
through nitrogen atoms and the local existence of 
electrons is disturbed, has high melting point and high 
stability. 
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